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It is shown that, given au OA(10,5), at least one of the @) = 10 OA(10,3)‘s 
contained in it has a subsquare of side 5 in which some five of the ten digits occur 
at least 9 and at most 12 times. 
Assume that we have an OA(10,5) and let 5 of the digits in each row be 
mapped into A and 5 into B. Let xI be the number of columns of type i in 
Figure 1. 
By virtue of the orthogonality, applied to two rows at a time, we have the 
16 equations: 
(1) x1 + X, + X, + X, + x5 + x6 + X, + X, = 25 
x9 + xl0 + xl1 + xl2 + xl3 + xl4 + xl5 + xl6 = 25 
xl7 +x18 +x19 +x20 + x2l+x22 +x23-tx24 = 25 
~25 +x29 +x27 +x29 +x29 + x3O +x31 +x32 = 25 
X, + x2 + X, + x4 + x9 + xl0 + xl1 + xl2 = 25 
x17 +x13 + xl9 + x2O +x25 +x26 +x27 fx23 = 25 
x1 + x2 + x5 + x6 + X, + xl0 + xl3 + xl4 = 25 
xl7 + xl, + x21 + x22 + x2s + xzs + x2s + x3, = 25 
x1 + x3 + x5 + x7 + x9 + xl1 + xl3 + xl5 = 25 
x17 + xl9 +x21 +x23 +x25 +x27 +x29 +x31 = 25 
x1 + x2 + x3 + x4 + xl7 + xl8 + xl9 + x2o = 25 
x1 + X, + x5 + X, + xl7 + xl6 + x21 + xz2 = 25 
xl + X, + x5 + x7 + xl7 + xl9 + xal + x28 = 25 
x1-t ~3 + xs +x11 + xl7 +x19 +x25 +X27 = z5 
xl +x8 + xs + ~10 + ~17 + xl9 +x25 + ~2s = 25 
~1 + xs +x9 + ~13 +x17 +x21 +x25 -tx29 = 25 
There are more, but they are redundant. 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
AAAAAAAAAAAAAAAA 
AAAAAAAABBBBBBBB 
AAAABBBBAAAABBBB 
AABBAABBAABBAABB 
A B A B A B A B A B A B A B A B 
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 
BBBBBBBBBBBBBBBB 
AAAAAAAABBBBBBBB 
AAAABBBBAAAABBBB 
AABBAABBAABBAABB 
ABABABABABABABAB 
FIG. 1. The types of columns that can occur in a mapping of the digits of an 
O&10,5) into A and B. 
Now consider the (g) = 10 triples of rows. 
In any such triple Ti , i = l,..., 10, there are ni , 3 < nt < 22, of each 
of the column vectors (A, A, A), (A, B, B), (B, A, B), (B, B, A), and 25 - ni 
of each of the column vectors (A, A, B), (B, B, B), (A, B, A), (B, A, A) by 
virtue of Mann’s Theorem [l, p. 1941. 
DEFINITION. If the count, ni , of some triple above is 3 < ni < 12 we 
call it a small count. Otherwise, a large count. 
Without loss of generality we can determine some of the triples as small. 
In rows 1,2,3, we can exchange the roles of A and B in row 3 if necessary 
of make a desired triple small. Similarly in rows 1,2,4 and 1,2, 5 we can 
exchange A and B in row 4 and row 5, respectively, if necessary. In rows 
2,3,4 a triple can be made small by exchanging A and B in rows 1 and 2. 
Finally, in rows 3,4,5 we can make a triple small by exchange of A and B 
in rows 1, 3,4, 5. 
We then have ten inequality sets. One corresponding to A in each 
OA(10, 3): 
(2) 3 d x1 + x2 + x, + x4 = T123 < 12 
3 < x1 + x2 + x6 + x, = T124 < 12 
3 < x2 +x4 + xs + xs = T125 < 12 
3 < xl + x2 + x1, + x1,, = T234 < 12 
3<xz+x,,+x,,+x,,=T345<12 
3 < x1 + x, + x, + xl,, = T134 < 22 
3 < x1 + x, + xs + xl1 = T135 < 22 
3 < x1 + xs + x9 + xl3 = T145 < 22 
3 < xl + x5 + x1, + xsl = T245 < 22 
3 < x1 + x, + x1, + xls = T235 < 22 
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The constraint sets (1) and (2) have many solutions. However, the 
constraint sets (1) and (2’), where (2’) is 3 < T123 < 8, 3 < T124 < 8, 
3 < T125 < 8, 3 < T234 < 8, 3 < T345 < 8, 3 < T134 < 8 or 
17 < T134 < 22, 3 < T135 < 8 or 17 9 T135 < 22, 3 < T145 < 8 
or 17 < T145 < 22, 3 < T245 < 8 or 17 < T245 < 22, 3 < T235 < 8 
or 17 < T235 < 22, have no solutions in non-negative integers, as may 
be determined by a backtrack computer program. This may be stated 
formally as: 
THEOREM. Given an OA(10,5), at least one of the (i) = 10 OA(10,3)‘s 
contained in it bus a subsquare of side 5 in which some jive of the ten digits 
occur at least 9 and at most 12 times. 
1. 
2. 
3. 
4. 
5. 
1. 
2. 
3. 
4. 
In the solution vectors: 
(O,O,O, 7,2,5, ll,O, 11, 1, 1, 5,0, 6,0, 1, 1, 11,6,0,5, l,O, 1, l,O, 
5, 135, 132, lo), 
(0, (JO, 3, 3, 8, 11, 0, 8, 3,3, 830, 3,&O, 8, 3, 3, 8,0, 3,0,0, 3,&O, 
0,3,5,8,6), 
(0, 0, 0, 5, 5, 5, lO,O, 0, 10, 10, 0, 0, 5,0, 0, 10, 0, 0, 10, 0, 5, 0, 0, 5, 
0, 0, 0, 5,0, 5, lo), 
(0,0,7,0,0,9,9,0,2,7,0,9,7,0,0,0,7,2,2,7,0,7,0,0,7,0,0, 
0,2,0,7,9), 
(0, 0, (44, 1, 8, 12,0,8,4,4, 5,0,4,&O, 9, 3,3,&O, 4,0,0,0, 1, 1, 
297, 1, 5,8), 
has a 12 count and no 11, 10,9. 
has an 11 count and no 12,10,9, 
has a 10 count and no 12,11,9; and 
has a 9 count and no 12,11,10. 
Also, 7 and 8 counts occur in 1, 3 and 6 counts occur in 2, a 5 count 
occurs in 3, and a 4 count occurs in 5, so that no stronger result of this 
type is obtainable from consideration of an OA(10,5). 
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